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Abstract
Fodder banks are designed not to supply forage year-round for an entire herd but rather to be
used strategically for limited periods with selected animals. A number of management
variables exist.
Animals generally select against Stylosanthes in their diet in the early wet season, but for
Stylosanthes in the late wet and in the dry season. This pattern of diet selection has been
used to suppress grass growth in the early wet season and thus encourage legume growth.
In the existing pastoral system of the settled Fulani in the study areas, the late dry season is
the most stressful period for animals in terms of nutrition. In grazing trials it was found in the
1983/84 dry season that fodder bank grazing for 2 or 4 hours per day led to a highly
significant reduction in liveweight losses despite an overstocking of the fodder banks.
Diet selection studies showed that Stylosanthes hamata was well utilized, accounting for up to
80% of bites recorded per grazing period. Leaf drop did not inhibit utilization. Observations on
an S. guianensis-based fodder bank showed a maximum of only 20% of bites recorded during
any one grazing period consisted of stylo. This pattern differs, however, from that observed in
previous years (1981/82 and 1982/83) when S. guianensis was preferred over S. hamata.
Trials indicate that animals may reduce their effective grazing time on free range if they have
access to a fodder bank for part of the day. In the 1984 experiment, grazing on fodder bank
replaced grazing on free range instead of being additional to it. Night-grazing may offer a
solution to this problem.
Introduction
Improved legume pastures in the tropics have been extensively researched during the last 25
years, particularly in Australia. For the subhumid tropics, work has concentrated on
Stylosanthes species. Major findings with respect to animal production and the pasture animal
interface are as follows:
1. Stylosanthes spp. grow on relatively infertile soils given little or no fertilizer, but
pastures as well as grazing animals respond well to fertilizer application (Gillard
and Fisher, 1978).
2. Liveweight gains per head on Stylosanthes pastures are in the order of 100 to
150 kg per year without and up to 200 kg per year with mineral supplementation
of the animals, compared with 50 to 100 kg per year on native pastures (Winks,
1984; Winter, personal communication). The higher stocking rates possible on
Stylosanthes pastures lead to four- to sixfold increases in animal production per
hectare over that from native pasture ('t Mannetje, 1978). In some cases, the
increases are considerably higher (Gillard and Edye, 1984).
3. Major differences in animal weight gain occur in the late wet season, when
weight gains are greater on improved than on native pastures, and during the dry
season, when weight losses are reduced on improved pastures (Norman, 1970;
Gillard, 1982).
4. Some Stylosanthes spp. stands improve with an increase in stocking rates,
leading to a situation in which - in some trials - liveweight gain per head increases
with increasing stocking rate (Norman and Beggs, 1973). In ungrazed swards,
Stylosanthes spp. often do not persist (Gillard and Fisher, 1978).
5. Selection of Stylosanthes spp. by cattle is highly seasonal, with selection
'against' occurring in the early wet season, and selection 'for' occurring during the
late wet and the dry season (Gardener, 1980; Bayer, 1983).
Despite their clearly demonstrated benefits, improved pastures in the tropics still play only a
minor role in production systems (Most et al, 1981). If ranches establish improved pastures,
these are normally only small areas used for special purposes such as finishing beef cattle,
feeding weaners or heifers or first-calving cows or, in extreme cases, survival feeding of
breeding stock during the dry season.
In the subhumid zone of Nigeria, the opportunities for pasture development are even more
limited than, for example, in ranching areas of Australia, on account of the zone's higher
population and cultivation densities and the limited availability of necessary inputs. ILCA's
current research, focussing on the development of 4-ha units of pasture (fodder banks) for an
average pastoralist's herd of 40 to 50 head of cattle, implies restricting pasture use to certain
times of the year and/or to selected animals from the herd. In such a situation, the major
management variables are:
1. Season of fodder bank grazing.
2. Length of fodder bank grazing period (e.g. late wet season, late dry season,
entire dry season).
3. Time of day when fodder bank is grazed (e.g. morning, afternoon, night).
4. Hours of fodder bank grazing per day.
5. Classes and number of stock permitted to graze the fodder banks (e.g. whole
herd, lactating cows only, weak animals).
Monitoring of fodder bank use in on-farm trials involving pastoralists' herds is very labour-
intensive, and the results are difficult to interpret. A herd of cattle under ILCA management
was therefore used to test some management options for fodder banks in controlled
experiments.
Materials and methods
In most pasture experiments the animals are kept on the pasture for 24 hours per day during
both wet and dry seasons. In the tropics, experiments with pasture utilization restricted to the
dry season only are rare, although some results of this kind are presented by Norman (1970).
According to present ILCA perceptions of the Fulani system, the most economical way of using
fodder banks appears to be by restricting grazing to the second half of the dry season, using
them as an additional resource available for only part of the day. 'Supplementation' trials of
this type appear to have been extremely rare: as far as the present author is aware, no
publications have appeared about experiments in the use of improved tropical pastures for
only part of the day during part of the year.
Initial trials by ILCA have been conducted with only one management variable: hours of fodder
bank grazing per day. Morning and afternoon grazing of improved pasture may differ in terms
of effect on animal behaviour and animal performance, but only afternoon grazing has been
examined thus far. The trials were carried out in the Kachia Grazing Reserve in the Kurmin Biri
area. During the 1981/82 and the 1982/83 dry seasons, comparisons were made between 2
hours of fodder bank grazing in addition to grazing of natural range for 8 hours, and the
grazing of natural range only for 10 hours. In the 1983/84 dry season, a further treatment
consisting of 4 hours of fodder bank grazing in addition to grazing natural range for 6 hours
was included in the trial.
The experimental herd is of mixed composition (bulls, heifers, cows and calves) and was
subdivided for the trial as follows:
4-hour group - 13 cows and heifers, no calves
2-hour group - 18 cows and heifers, 9 calves
control group - 12 cows and heifers.
The bulls were grazed together with the control group. Herd management of the cattle followed
Fulani practices, including the use of crop residues on farmers' fields and the provision of
browse through lopping in the late dry season. Grazing time (8:00 - 18:00 hours) and watering
times (at 10:00, 13:00 and 15:30 hours) were standardized.
The inclusion of more animals in the grazing trial in 1983/84 necessitated expansion of the
trial area beyond that used in previous years. An area of 6 ha adjacent to the original
experimental fodder bank was included. It had been previously cropped and undersown with
S. hamata cv Verano and S. guianensis cv Cook. All improved pasture areas had received a
basic dressing of 100 kg of single superphosphate (10% P) per year. To avoid possible
confounding factors consisting of nutritional differences between pastures, the two fodder bank
grazing groups were alternated daily between the two pastures.
Results and discussion
In 1981/82, the experimental herd was still in its establishment phase. Grazing of pastures
based on Stylosanthes guianensis cv Cook from November 1981 to April 1982 produced little
difference between the two treatment groups. Whereas the cattle in the control group lost 18
kg per head over the trial period, the losses in the cattle grazing fodder bank for 2 hours in
addition to natural range were 12 kg per head. These differences were not statistically
significant.
In 1982/83 fodder bank grazing started in December, but no differences in weight losses were
evident until after the first rains in April. By May, when fodder bank grazing stopped, the two
groups differed by 20 kg per head; these differences were significant at the 5% level. By
October 1983, however, differences between the two groups were reduced to only 5 kg per
head and were not significant.
In the 1983/84 dry season, fodder bank grazing did not begin until January, after the initial
period of nutritious crop residue grazing in the traditional pastoral system. A 4-hour fodder
bank grazing group was formed by dividing the control group of the previous years. Thus, only
the 2-hour group consisted of animals with previous fodder bank grazing experience. An
examination of pre-trial weights revealed only small, statistically non-significant differences in
average weights between the 4-hour, 2-hour and control groups.
During the first 2 months of fodder bank grazing in the 1983/84 dry season, the two treatment
groups lost less weight than the control group (Figure 1). The differences in weight losses
between the groups with access to improved pasture and the control group were statistically
highly significant (P<0.01) during the first 2 months as well as ever the entire trial period.
However, the differences between the 2-hour and 4-hour fodder bank grazing groups were not
significant. The loss of more than 50 kg per head in 88 days in the control group reflects the
severity of the dry season in 1983/84.
The small difference between the 2-hour and 4-hour groups in terms of weight change
contradicts findings by Norman (1970) that liveweight gains of cattle were proportional to time
spent on S. humilis pasture. However, Norman's trial was conducted in the first rather than the
second half of the dry season, and stepped when the animals began to lose weight.
The treatment groups were too small to permit statistical analysis of differences in fertility and
mortality rates. It is nevertheless of interest to note that, in the control group, four cows and
two calves died, and two cows had to be culled on account of poor condition during or shortly
after the trial period, whereas no losses occurred in the two groups of animals with access to
fodder banks. Furthermore, 14 of the 18 cows and heifers in the 2-hour group were served, in
comparison with only 1 animal in the control group. This apparent increase in fertility must be
attributed to fodder bank grazing in previous years, since no services were reported in the 4-
hour group, which did not have access to fodder banks until 1983/84.
Figure 1. Weight changes of cattle in 1983/84 dry season grazing trial in Kurmin Biri.
Although the attempt was made to tailor management of the experimental herd along the lines
of that in the traditional pastoral system, certain elements of the latter could not be included,
the most important being the movement of herds during the time of initial scattered rains in
March and April, when the Fulani deliberately 'follow' rains with their herds. The new grass
growth provides high-quality nutrition and also some bulk, in contrast to areas where rain has
not yet fallen and the ground is almost bare (as was particularly the case on the grazing
reserve in the 1983/84 dry season). Thus, because the animals in the trial were kept
exclusively on the grazing reserve, the nutritional constraints in the late dry season were more
severe than for the more mobile pastoral herds, in which mortality would not have been so
high as in the control group.
In experiments with grazing cattle in South America, animal response to concentrates was
below expectations and it was found that the supplemented cattle had reduced their intake
from pasture (Combellas et al, 1979). Intake measurements on pasture are complex (e.g.
Corbett, 1978) and not possible at present within the agropastoral system under study by the
Subhumid Zone Programme. However, differences in grazing time on range when improved
pasture is used as a supplement may give a first indication of reduced feed intake from range.
The following trial was carried out.
In each of the three experimental groups, two animals of similar weight and condition were
fitted with vibro-recorders and their grazing times were recorded daily from late February to
mid-March. The results must be regarded as preliminary because of the small number of
animals involved, but are striking enough to justify presentation here. Total daily grazing time
was longest in the control group, intermediate in the 2-hour fodder bank grazing group and
shortest in the 4-hour group. The reductions in grazing time occurred entirely during the period
of grazing natural range. Longer grazing times than in the other two groups were found in the
2-hour group between 16:00 and 18:00 hours, their period of fodder banks grazing. This
suggests an intensification of grazing activity at times when better quality pasture is made
available.
The average reduction in total daily grazing time per hour of fodder bank grazing (11 minutes
in the 2-hour group; 11.6 minutes in the 4-hour group) corresponds closely with findings by
Combellas et al (1979) that supplemented dairy cattle grazing Cenchrus ciliaris pasture in
Venezuela reduced their grazing time by 11 minutes for each kg of concentrates fed.
If these differences in grazing activity by cattle with access to improved pasture are confirmed
in further trials, they will influence assessment of the potential role of fodder banks. It may be
that animals substitute fodder bank for natural range to a greater extent than indicated by the
relative times they are allowed to graze each. Some pastoralists have been observed
practising night grazing. This practice may offer a way of overcoming reductions in grazing
time, and its effects should be studied in the course of further experimentation. If night grazing
of fodder banks is to be incorporated into the production system, then the fenced fodder banks
will have to be sited near Fulani homesteads.
The smaller reduction in grazing time on natural range and the greater intensity of fodder bank
grazing by the 2-hour group compared with the 4-hour group may partially explain the small
differences in weight changes between the two groups.
Evidence of seasonal changes in diet quality from a fodder bank emerged from observations
of diet selection (Figure 2). In this study, bites during grazing were counted and classified into:
S. guianensis, S. hamata, herbs, shrubs and grasses. It was found that S. hamata was well
utilized, accounting for up to 80% of bites recorded per grazing period. Leaf drop did not
inhibit utilization; in fact, the majority of S. hamata bites took the form of licking leaves and
inflorescences from the ground. This observation contrasted with those made on the S.
guianensis-based fodder bank where a maximum of only 20% of bites recorded during any
one grazing period consisted of stylo on both banks it was observed that, over time, the
proportion of Stylosanthes in the animals' diet decreased, suggesting that the preferred
fractions had already been eaten. For example, a switch occurred from licking S. hamata
leaves and inflorescences to biting the legume stems, resulting in a decline in diet quality.
Noteworthy also was the contribution of browse plants to total diet on both fodder banks.
The licking of leaves from the ground and the poor acceptance of S. guianensis appeared to
be specific to the 1983/84 dry season. In previous years, it had been observed that on fodder
banks with mixed stands of S. hamata and S. guianensis the cattle first grazed the S.
guianensis plants and only later switched to S. hamata. These differences in diet selection
between years can be explained by differences in rainfall pattern. The 1983 wet season was
about 1 month shorter than the 1981 and 1982 wet seasons. The occurrence of dew therefore
ceased earlier. Heavy dew after leaf drop and out-of-season rains, which occurred in the
1981/82 dry season, render the S. hamata litter mouldy and unpalatable to cattle (McCown
and Wall, 1981). Furthermore, in S. guianensis some pre-wet-season growth can be
observed, and young Stylosanthes shoots have a low palatability for cattle; this may explain
the non-utilization of green forage at the very end of the dry season on S. guianensis pasture.
Figure 2. Diet selection of cattle on two fodder banks in Kurmin Biri in 1983/84 dry
season (fodder bank 1 based on Stylosanthes guianensis cv Cook, fodder bank 2 based
on S. hamata cv Verano).
Diet selection observation can also aid in 'pasture maintenance grazing'. Because
Stylosanthes spp. grow more slowly than grasses and are relatively unpalatable to cattle in the
early wet season, grazing of the fodder bank in the early wet season was used to reduce
grass competition, thus increasing legume growth and improving establishment. Such grazing
brings no apparent extra benefits to the animals themselves, except in cases of lack of forage
bulk on the natural range at that time of year. Perennial grasses tend to grow more vigorously
in improved pastures. The earl wet-season differences between the 2-hour fodder bank
grazing group and the control in the 1982/83 trial can probably be explained by the greater
prominence of such perennial grasses and thus the higher dry matter availability in the fodder
bank as compared with the range. However, to allow the stylo to bulk up, pasture maintenance
grazing should be stopped when the animals start to graze stylo instead of grass. It was
observed in the experimental herd that, 3 to 4 months after the first heavy rains, animals
began to graze stylo (up to 50% of the bites) in those areas of the pasture where the grasses
had been grazed down to the same height as the stylo plants. However, if the animals were
shifted to a site in the same pasture where grasses were higher than stylo plants, the diet
consisted entirely of grass, even though there was no obvious difference in stylo and grass
plant population between the two sites. Thus, apart from direct observations of cattle diet
selected, observations of the relative height of grass and legume plants may be used as an
aid in deciding when to stop pasture maintenance grazing.
Conclusions
The tenure and rights of use of land in the subhumid zone and the economics of livestock
production predicate the development of only small units (fodder banks) of improved forage.
This in turn necessitates careful balance between season, length of grazing period, time of
day and hours when restricted numbers of cattle are given accesses to the fodder banks. The
studies have demonstrated that animals do respond positively to an improved diet and that
this may be a key to more effective use of grazing resources. However, they also show that a
greater understanding of animal and plant behaviour could lead to the formulation of better
fodder bank utilization practices.
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